Abstract. According to current plans, the SIM/NASA mission will be launched just after the end of operations for the Gaia/ESA mission. This is a new situation which enables long term astrometric projects that could not be achieved by either mission alone. Using the well-known perspective acceleration effect on astrometric measurements, the true heliocentric radial velocity of a nearby star can be measured with great precision if the time baseline of the astrometric measurements is long enough. Since white dwarfs are compact objects, the gravitational redshift can be quite large (40-80 km/s), and is the predominant source of any shift in wavelength. The mismatch of the true radial velocity with the spectroscopic shift thus leads to a direct measure of the Mass-Radius relation for such objects. Using available catalog information about the known nearby white dwarfs, we estimate how many masses/gravitational redshift measurements can be obtained with an accuracy better than 2%. Nearby white dwarfs are relatively faint objects (10 < V < 15), which can be easily observed by both missions. We also briefly discuss how the presence of a long period planet can mask the astrometric signal of perspective acceleration.
Introduction
Perspective acceleration has been previously measured using astrometry for a few nearby stars using ground-based (eg. Gatewood & Russell 1974) and space-based astrometric observations (Dravins et al. 1999) . The motion of a star on the unit sphere can be obtained by the straight forward normalization of the trajectory vector as a function of time. where µ * RA and µ Dec are the proper motions, the δ's contain the nonlinear motion terms, π is the parallax and p RA & p Dec are the corresponding parallax factors. The proper motion in R.A. is µ * RA = µ RA cos Dec. This differs from the old convention by the cos Dec term which properly accounts for the deformation of the azimuthal coordinate (R.A) towards the poles. The radial motion is entirely contained in R and contributes as a second order effect. The so-called perspective acceleration is the product of the proper motion and the true radial velocity (i.e. v r /d in R) and grows quadratically with time in the direction of the proper motion.
The true radial velocity of the star is obtained if the perspective acceleration can be observed. Compared to the observed spectroscopic shift, the difference can be attributed to several physical processes, such as the gravitational redshift and the convective outflow. However, the gravitational redshift in white dwarfs (∼ 70 km/s) is the dominant source of non-kinematic shifts. The astrometric signal of the offset induced by the gravitational redshift for a white dwarf is
This method was first demonstrated by Gatewood & Russell (1974) on the Van Maneen 2 star. The gravitational redshift has also already been measured in binary systems such as Sirius B. Gaia+SIM offers the opportunity of applying the method to a statistically significant number of nearby white dwarfs. White dwarfs can be used as absolute stellar candles to obtain distance measures and absolute photometry to old stellar complexes such as globular clusters and nearby galaxies (Davis, Richer, King, et al. 2008 ).
Perspective acceleration in the presence of planetary companions
Long term astrometric observations will be extremely sensitive to planets around white dwarfs. Most planetary companions to white dwarfs are expected to lie in regions exterior to a primordial separation of 3-5 AU (Villaver & Livio 2007) , which due to central star mass loss on the red giant branch corresponds to final separations of between 6-12 AU or larger. The presence of a long period planet (P>15 years) should be obvious when combining Gaia+SIM data sets, but its signature will be strongly correlated with the perspective acceleration effect. The combined signal of a planet with a relatively short period compared to the time-span of the observations is shown in Fig. 1 . In the short period case the decoupling of the perspective acceleration with the planet signal is feasible. In the case of a long period planet, only the orbital motion perpendicular to the proper motion can be measurable independently. While these systems are interesting from the point of view of planetary systems evolution, they are not useful for gravitational redshift studies.
JD 11. Perspective acceleration and gravitational redshift on White dwarfs 
The nearby white dwarf sample
We have collected a sample of white dwarfs in the Solar neighborhood (d<20 pc). We compiled the sample from Holberg et al. (2008b) with proper motions obtained from SIMBAD. In our knowledge, it represents the most complete sample of WD within 20 pc. The distances determined are trigonometric parallaxes if available. Except for a few binaries (eg. Sirius B), the masses are based on model estimates Holberg et al. (2008a) . The gravitational redshift and its astrometric signal have been simulated in Gaia-alone (5 years), and Gaia+SIM (5 years + 4 SIM epochs at 10µas), obtaining a realistic estimate of what can be obtained for each star.
Conclusions
We show how the gravitational redshift term is very significant in the apparent motion of the star and can be measured by comparing the perspective acceleration effect(astrometry) and the Doppler shift (spectroscopy). We find that combining Gaia+SIM observations, the gravitational redshifts of 35 already known objects can be measured with an accuracy of 2%. This number may grow as new nearby white dwarf candidates are identified. The redshift of ALL the known white dwarfs within 20 pc can be obtained with an accuracy better than 10% with 4 additional SIM epochs added to the Gaia ones.
